Identification of the persistently bound form of the carcinogen N-acetyl-2-aminofluorene to rat liver DNA in vivo.
In this article the structural analysis of the persistently bound form of the carcinogen N-acetyl-2-aminofluorene (AAF) to rat liver DNA in vivo is described. This compound appears to result from the formation of a covalent bond between carbon-3 of the aromatic ring and the amino group of guanine. Experimental evidence from three different approaches had led to the identification of the structure of the persistently DNA-bound AAF moiety. First, [3-3H, 9-14C]N-acetoxy-AAF was reacted with DNA in vitro. As reported previously, a minor product was isolated from enzymatic digests of the reacted DNA, which had chemical and chromatographic properties identical to those of the persistent--AAF moiety in DNA in vivo. The ratio 3H/14C of this product had diminished to the same extent as 3-CH3S-AAF resulting from the reaction of methionine with [o-3H, 9-14C]N-acetoxy-AAF. Secondly, reaction of [9-14C]N-acetoxy-AAF with DNA, which was tritiated in the C-8 positions of the purines, did not result in removal of tritium in the persistent fraction obtained after acid hydrolysis, thus excluding substitution at C-8 and N-7 of guanine. Finally , by reacting N-OSO3-K-AAF with deoxyguanosine in dimethylsulfoxide-triethylamine, a compound could be isolated, which was identified as 3-(deoxyguanosin-N2-yl)-AAF based on its NMR spectrum and on the mass spectrum of the corresponding guanine derivative obtained after removing deoxyribose by acid hydrolysis. This compound appeared to be identical with the persistently bound form present in DNA hydrolysates from rat liver after injection of [2'-3H]N-hydroxy-AAF.